Evolutionary origin of autonomic regulation of physiological activities in vertebrate phyla.
Proper regulation of physiological activities is crucial for homeostasis in animals. Autonomic regulation of these activities is most developed in mammals, in which a part of peripheral nervous system, termed the autonomic nervous system plays the dominant role. Circulatory activity and digestive activity in vertebrates change in opposite phases to each other. The stage where circulatory activity is high and digestive activity is low is termed the "fight or flight stage" while the stage where circulatory activity is low and digestive activity is high is termed the "rest and digest stage". It has been thought that the autonomic nervous system originated in early vertebrate phyla and developed to its greatest extent in mammals. In this study, we compared the pattern of change of circulatory and digestive activities in several invertebrates and found that the two stages seen in mammals are also present in a wide variety of animals, including evolutionarily early-diverging invertebrate taxa. From this and other arguments we propose a novel possibility that the basic properties of the autonomic nervous system were established very early in metazoan evolution.